Intracranial hypertension [intracranial pressure (ICP) [20 mmHg] is a life-threatening complication seen in a significant proportion of patients following severe traumatic and nontraumatic brain insults [1][2][3]. Sustained elevations in ICP generally signal secondary injury processes such as cerebral edema, hemorrhage, hydrocephalus and ischemia, and as a consequence the management of ICP has become a keystone in neurocritical care. Especially in unresponsive patients when the diagnostic yield of physical examination is limited, temporal trends in ICP can help identify critical changes in intracranial compliance and responses to therapy. Many studies indicate an independent association between the magnitude and duration of ICP elevation and unfavorable outcomes following severe brain injury [2][3] [4] . The difference of ICP and mean arterial pressure, cerebral perfusion pressure (CPP), is widely used to infer relationships between systemic circulatory function and cerebral blood flow. Many interventions in brain resuscitation, such as hyperosmolar therapy, sedation, controlled ventilation, and use of vasopressor or inotropic agents, are targeted to ICP and CPP goals. Current guidelines recommend ICP monitoring in patients with severe traumatic brain injury (TBI) who are comatose after resuscitation and who either have abnormalities on cranial computed tomography (CT) scan or meet at least two of the following three criteria: age[40 years; systolic blood pressure \90 mmHg; or motor posturing [5] .
Intracranial hypertension [intracranial pressure (ICP) [20 mmHg ] is a life-threatening complication seen in a significant proportion of patients following severe traumatic and nontraumatic brain insults [1] [2] [3] . Sustained elevations in ICP generally signal secondary injury processes such as cerebral edema, hemorrhage, hydrocephalus and ischemia, and as a consequence the management of ICP has become a keystone in neurocritical care. Especially in unresponsive patients when the diagnostic yield of physical examination is limited, temporal trends in ICP can help identify critical changes in intracranial compliance and responses to therapy. Many studies indicate an independent association between the magnitude and duration of ICP elevation and unfavorable outcomes following severe brain injury [2] [3] [4] . The difference of ICP and mean arterial pressure, cerebral perfusion pressure (CPP), is widely used to infer relationships between systemic circulatory function and cerebral blood flow. Many interventions in brain resuscitation, such as hyperosmolar therapy, sedation, controlled ventilation, and use of vasopressor or inotropic agents, are targeted to ICP and CPP goals. Current guidelines recommend ICP monitoring in patients with severe traumatic brain injury (TBI) who are comatose after resuscitation and who either have abnormalities on cranial computed tomography (CT) scan or meet at least two of the following three criteria: age[40 years; systolic blood pressure \90 mmHg; or motor posturing [5] .
The gold standard for measuring ICP is via devices placed inside the brain (intraventricular and intraparenchymal monitors). These devices are resource-intensive, carry small but significant risks of infection and hemorrhage, and in the case of intraparenchymal monitors are prone to drift with accuracy declining over time. Alternative methods have been proposed that noninvasively assess ICP through the measurement of a surrogate variable: these include neuroimaging (cranial CT and brain MRI), transcranial Doppler, tympanic membrane displacement, intraocular pressure, venous ophtalmodynanometry, and changes in the optic nerve sheath diameter (ONSD). In this issue of Intensive Care Medicine, Dubourg et al. [6] present a meta-analysis of studies in which transorbital ultrasonography of the ONSD was used to estimate ICP. This technique is based on the observation that the optic nerve is in anatomical continuity with the CSF of the subarachnoid space. Elevations in ICP will cause optic nerve sheath swelling, which can be expressed quantitatively as an increase in the ONSD. The authors included six studies with data on a total of 231 patients following TBI or intracranial hemorrhage, and wisely considered only reports in which the technique was validated against invasive ICP measurement. When studies were pooled, the technique had a sensitivity of 90%, a specificity of 85%, and an area under the receiveroperating characteristic curve of 94%. Metaregression suggested that heterogeneity in diagnostic accuracy of studies was not significantly influenced by variance in study-specific characteristics.
Optic nerve ultrasonography is appealing because it is a non-invasive bedside test that has minimal risk and good intra-and interobserver reliability [7] . Dubourg et al. conclude that ONSD ultrasound could become a valuable complement to neuromonitoring techniques, potentially informing decisions about invasive ICP assessment and regarding transfer to specialized units. The technique might be of particular interest in situations when invasive ICP monitoring is contraindicated (e.g., because of coagulopathy) or when the expertise for invasive monitor placement is not immediately available. However, with a false-negative rate of 10%, ONSD results should only be interpreted in conjunction with data from the history, neurologic examination and neuroimaging. The technique has not been validated in patients with ocular or optic nerve trauma or with underlying conditions that may alter optic nerve anatomy, e.g., brain tumors, neuroinflammatory and neurodegenerative disorders, Grave's disease, and diseases associated with infiltration of neural tissue. Moreover, ONSD is a diagnostic tool, not a continuous monitoring technique, providing an estimate of ICP at one point in time but failing to inform on the number and duration of intracranial hypertension episodes, which weigh so heavily in TBI outcomes [8] .
Even if noninvasive surrogates of ICP were perfectly accurate and reliable, the interpretation and management of ICP are fraught with theoretical and practical limitations. The correlation between clinical deterioration and ICP is not a robust one: because the brain is anatomically compartmentalized, fatal herniation syndromes may occur without associated changes in ICP, for example, after posterior fossa hemorrhage or infarction. Studies conducted in TBI patients with parenchymal oxygen or microdialysis probes demonstrate that brain tissue hypoxia and metabolic distress can occur independently of ICP or CPP [9, 10] , perhaps superseding the latter in terms of prognostic significance [11] . Evidence that cerebral pressure autoregulation is globally or regionally impaired following severe TBI means that ischemia can occur at apparently adequate CPP levels [12, 13] -a serious challenge to the current recommendation of a single CPP target in all patients [14] . It is notable that clinical outcome-based studies are mixed regarding the impact of ICP monitoring. While protocolized care of severe TBI including ICP monitoring has been reported as beneficial [15] , studies suggest that ICP monitoring may be associated with increased mortality [16] , greater therapeutic intensity and longer length of stay in the ICU [17] . In light of these caveats, there is sufficient equipoise for a randomized controlled trial to evaluate the effect of an ICP-based algorithm in severe brain injury, in a manner analogous to the way pulmonary artery catheter-guided therapy was tested in acute lung injury [18] . Yet, as demonstrated in a recent Cochrane review, such a trial has never been conducted [19] .
In summary, transorbital optic nerve sheath ultrasound is a promising non-invasive method that yields valuable information on intracranial compliance in selected patients with severe TBI or intracerebral hemorrhage. There is a high degree of concordance with invasively measured ICP; however, broader implementation will require validation in larger studies. Results of the ongoing MOONSTRIP (Measurement of Optic Nerve Sheath diameter in Traumatic Raised Intracranial Pressure) trial, a prospective observational study enrolling close to 600 subjects following TBI, are likely to illuminate this question [20] .
